Introduction
The object of t his paper is to establish some expansion formulae for Fox's //-function of two variables involving Gegenbauer polynomials and employ them to obtain some Fou rier series for Fox's //-function of two variables. We also present some applications of our Fourier series to find three solutions of the fundamental partial differential equation of heat conduction in the twodimensional rectangular region. Some Fourier series earlier given by Bajpai [4] , [5] , Jain [10] , Kcsarwani [11] and MacRobert [12] have been shown as particular cases of our Fourier series.
In last two decades many mathematicians tried to present various expansion formulae and Fourier series for the G and //-functions of two and several variables [13] , [I I], [16] . A serious study of their work reveals that almost all of these expansion formulae and Fourier scries are not in fact expansion formulae and Fourier series for the G and //-functions of two and more variables, but have been presented in a misleading form to appear as expansion formulae and Fourier series for the G and //-functions of two or several variables and may be viewed as the manipulative forms of already known work on Meijer's 6'-function and Fox's //-function [13] , [14] , [16] . In order to support our view, we wish to make following comments:
The expansion formula for Fox's //-function of several variables established by Srivastava and Panda ( [18] , p. 177, (3.18) ) is a manipulative form of a result given by Bajpai ([2] , p. 684, (3.1)) and is an expansion formula for one variable. Similarly the expansion formula for Fox's //-function of several variables given by Srivastava and Panda ( [18] , p. 176, (3, 16) ) is a manipulative form of a result due to Bajpai ([3] , p. 19, (3.1)) and is also an expansion formula for one variable. Similarly the general expansion formulae due to Srivastava and Panda ( [17] , pp. 128-129, (3.4), (3.7)) are not the expansion formulae for Fox's //-function of several variables, but appear to be manipulative forms of the expansion theorems due to Bajpai ([1] , pp. 24-28 (2.1), (2.2)). It is interesting to note that all the expansion formulae established by Srivastava and Panda [17] , [18] The above remarks are valid in case of several other expansion formulae and Fourier series for the G and //-functions of two and several variables reproduced by Srivastava, Gupta and Goyal ( [16] , pp. 162-174) and presented elsewhere.
It is interesting to note that almost all work on applications of Fox's 'if-function of two variables in solving one-dimensional boundary value problems ( [16] , pp. 195-206) is presentation of already known work [13] , [14] in a misleading form. It is absurd to employ any function of two or more variables in solving boundary value problems in one dimension.
Several mathematicians tried for further generalization of Fox's //-function [8] and defined Fox's //-function of two and several variables ( [14] , pp. 22-35, [16] , pp. 82-98).
In this paper, Fox's //-function of two variables will be represented as follows: 
The following formula is required in the proof
which follows from ( [7] , p. 281, (4)).
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The integrals
The following integrals are required to establish the main expansion formula:
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Proof. To establish (2.1), expressing the //-function in the integrand as ( [16] , p. 83, (6.1.1)), changing the order of the .T-integral and (s,/)-integral, evaluating the inner-integral with the help of (1.2) and using ( [16] , p. 83, (6.1.1)), the value of the integral (2.1) is obtained.
On using the same procedure as above, the integral (2.2) is established.
The expansion formula involving Gegenbauer polynomials
The expansion formula to be established is
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where
2) is valid, since f(x,y) is continuous and of bounded variation in the region -1 < x < 1, -1 < y < 1.
Multiplying both sides of (3.2) by (1 -y 2 )' l~^C^l (y) and integrating with respect to y from -1 to 1 and using (2.2) and the orthogonality property of the Gegenbauer polynomials ( [7] , pp. 281-282, (8) , (12) Multiplying both sides of (3.3) by (1 -x 2 )"-iCZ(x) and integrating with respect to x from -1 to 1 and using (2.1) and [7, pp. 281-282, (8) , (12) 
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with the same conditions as in (3.1), cxccpt a = v -/3 = /t -j.
The expansion formula involving ultraspherical polynomials
In ( where the conditions of validity in (5.1) and (5.2) arc analogous to (3.1).
The Fourier series
In (4.2), setting u = /t = 1, x -cos 0, y -cos <f> and using the relation ( [7] , pp. 265-2G6), viz. C¿(cos0) = si "^i 
), E V li\ D, (~e+u+\,h), (-£-«- §,/i); £>, (-C7+U+ i, k), (-<7-v- §, fc)_
valid under the conditions of (4.2) with u = /t = 1. After little simplification the Fourier scries (6.1) reduces to the form:
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Putting ni = pi = fji = 1 in (6.2) and using ( [16] , p. 90, (6.4.15)), we obtain • /i • = -y. ww sin u6 sin tup x U,t'=l
In (4.2), putting x = cos0, y = cos <p and using ( [16] , p. 168, (9.1.16)), viz. lim M^o {A/OC7i( cos 0)} = ^ cos n6, wc get the formula It is interesting to note tliat the above Fourier series lead to generalization of many known Fourier series. For example, if in (7.2) we put a = -ip-| and simplify, it yields known Fourier series earlier given by Bajpai [4] , [5] , Jain [10] , Kesarwani [11] , MacRobcrt [12] etc.
Initial values of the two-dimensional boundary value problems
The left-hand sides of (G.2), (6.4) and (6.6) can be taken as the initial values u(x,y, 0) = f(x,y) of the two-dimensional boundary value problems. For example, in view of (6.2), (6.4) and (6.6), respectively, if we take where 0 nm = ( 2 x l ) 2 + (t7 ! -) 2 and oilier conditions are corresponding to (6.2), (6.4) and (6.6), respectively.
Thus, on specializing the parameters, Fox's //-function of two variables yields almost all functions appearing in applied mathematics and physical sciences. Therefore, the solutions presented above are of a general character and hence may encompass several cases of interest.
Note.
The results analogous to our main results involving Fox's IIfunction of several variables can be derived on following the techniques given in this paper.
